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INTRODUCTION
The Sabine River is located in the eastern portion of Texas.

It

forms a portion of the border between Texas and Louisiana beginning at
a point near Shreveport, Louisiana, and extending to the Gulf of
Mexico near Port Arthur, Texas.

In recent years, it has received much

attention because of the vast amount of water available in its watershed which could be used for recreational, industrial, agricultural,
and other uses.
The Sabine River Basin is quite large, being composed of all or
a portion of twenty different Texas counties and portions of seven
parishes in Louisiana.

Its total size is about 9,756 square miles,

and it supplies more water annually than any other river basin in the
state of Texas.

Because of the large amount of water it furnishes,

and because of periodic torrential rains in this geographic region,
portions of the basin are quite subject to flooding.

House Document

No. 91-429 (1970) reported that during the past 88 years, there have
been 18 general floods in the basin.

Annual flood damages were esti-

mated to exceed $2.3 million.
As recently as December 1971 (The Longview Morning Journal, Supplement, January 23, 1972), the Sabine overflowed its banks and
flooded agricultural lands, oil fields and highways.
rose at a rate of 16 inches every 24 hours.

Flood waters

On the seventh day of the

flood, the river reached a crest of 41.35 feet at Gladewater, Texas--
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15.35 feet above flood stage level in this area.

Over 2,000 oil wells

in the flood plain were affected to varying degrees.

Because of ad-

vanced warnings, there was little, if any, livestock loss, but several
farm buildings in the area suffered damage.

There was, fortunately,

no loss of 1ife.as had been the case in floods of the past.

Although

financial losses were great, no official estimate of the total loss
was made.
In order to help prevent flood conditions such as these, the
Texas Water Development Board (1966) is planning the construction of
seven flood control reservoirs

thr~ughout

the basin.

Three of these

are the Mineola, Lake Fork and Big Sandy reservoirs (see map page 62).
In addition to helping to control flood waters, the three will serve a
second purpose of providing recreational opportunities for some 2.3
million people who, according to the Texas Almanac (1971), live within
a two-hour driving distance.

Planning has reached the advanced stages,

but construction has not begun because, at this time, funds have been
authorized only for planning and design.
Background to the Study
The National Water Resources Council began planning for these
reservoirs by holding public hearings on the subject in 1962 and again
in 1967.

Then, in 1969, the Subcommittee on Flood Control of the Com-

mittee on Public Works, U. S. House of Representatives held public
hearings in Longview, Texas, on the subject.

Throughout these meetings,

the general public raised no major objections to the construction of
the reservoirs.

The U. S. Army Corps of Engineers (hereafter referred
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to as the Corps) had been involved in all the public hearings; for
they were to supervise construction.
As early as September, 1966, the Texas Water Development Board
assured the Corps that it approved of the construction.

On April 20,

1967, the Sabine River Authority wrote the Corps stating that it had
reviewed a draft copy of the Corps' Appendix N, "Recreation," of the
Comprehensive Basin Study, Sabine River and Tributaries.

That letter

stated that the Sabine River Authority would, could and should take
over the administration of the recreation facilities on all projects
built under the Corps' comprehensive basin study.

It was this letter

that eventually involved the Sabine River Authority in the recreation
project which is the subject of this thesis.
On April 16, 1970, the Division Engineer submitted to the Chief
of Engineers a 191-page document on Mineola, Lake Fork and Big Sandy
reservoirs.

This document included environmental impact statements,

forecast recreation benefits, predicted financial benefits, dam construction plans and hydrologic data.

After having made a few minor

changes in the report and having received approval from all federal and
state agencies involved, the Chief of Engineers sent the report to the
Secretary of Defense.
On December 7, 1970, the report was submitted to the Speaker of
the House of-Representatives for approval and funding.
immediate action in January, 1971.

Congress took

The plan was approved and planning

funds were allocated for the three reservoirs.
funds have not yet been appropriated.

However, construction
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Following receipt of these allocated funds, the Sabine River
Authority contacted the Director of Research at Stephen F. Austin State
University on August 9, 1971, and asked that the school bid on a contract to locate some 1,200 acres of recreation sites on the three proposed flood control reservoirs.

These 1,200 acres were to be above

the acquisition line--the elevation to which land would be purchased at
each reservoir.

The school submitted a bid and was subsequently

awarded the contract.
A team was then assembled.

It consisted of Dr. Eugene F.

Hastings who was to supervise the selection of the sites, Dr.
Kenneth G. Watterston who was to prepare a separate report on the
erosion potential of the soils in the area, the author who was to work
on selecting the sites and write the report to the Sabine River
Authority, and two students for cartographic drafting.
Originally it was felt that the team would have from September
through May to complete its work.

However, maps and aerial photo-

graphs to begin the project were not received until November, and a
complete set of maps was not received until February.

In March, the

team was directed to have a complete copy of its report submitted to
the office of the SFASU Director of Development no later than
April IS.

The work was completed on schedule and letters of ap-

preciation were received from the Sabine River Authority.
Purpose and Objectives of the Study
When the author began work on site selection, he found no single
reference which could be used as a guide.

The literature review
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indicates that there is information on site selection scattered throughout several publications, but none listed more than two or three
criteria which could be considered.

The problem was further compounded

in that the specific use for each area could not yet be determined,
and the sites had to be selected using criteria which were applicable
to numerous outdoor recreation activities.
It became evident that there was a need for a single document
that could be used as a guide for the selection of recreation sites on
flood control reservoirs.

This thesis serves that purpose.

Its ob-

jectives are:
1.

To present a set of criteria that can be used in selecting
recreation sites anywhere on such reservoirs.

2.

To present a case study of the procedures used and results
obtained in selecting the recreation sites on the proposed
Mineola, Lake Fork and Big Sandy reservoirs.

It is hoped that the reader will be enabled to make a realistic and
complete evaluation of recreation site potential along the shores of
similar reservoirs.

REVIEW OF LITERATURE
The growing trend toward outdoor recreation activity is highly
evident.

Our highways are filled with cars pulling trailers, pick-up

campers, self-contained camping units and various other types of
recreation equipment to help serve as an escape mechanism for our urbanized populace.

Increases in leisure time, affluence, education

levels, urbanization, population, mobility, technology and a cultural
explosion are creating an even greater demand on the nation's
recreation resources (Kraus, 1971).
the increase in demand is
buying power, leisure

dire~tly

Clawson (1959) indicated that
related to increases in population,

and mobility.

He predicted that by the turn of

the century the "demand" for recreation will be about ten times as
great as the 1950 demand.

This was based on two assumptions:

first

that the work-week will be decreased to 28 hours by the year 2000 and
second that the other factors will double in that time.

He also in-

dicated that areas which provide boating, swimming, overnight-camping,
and all-day picnics and which are within two hours driving time from
population centers will experience a l6-fold increase in demand by the
year 2000.

An additional 35-70 million acres of land must be acquired

by governmental agencies and private enterprises across the nation to
meet this demand.
The Outdoor Recreation Resources Review Commission (1962) estimated that participation in outdoor recreation would increase from
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4.4 billion separate visits in 1960 to 12.4 billion in the year 2000,
an increase of 2.8 times.

Also, camping will increase 3.9 times,

hiking 3.7, water skiing 4.8, swimming 3.4, picnicking 2.5 and boating
3.5 times.
Jensen (1970) predicted that the per capita income for Americans
would increase 143 percent between 1960 and 2000.

The resulting in-

crease in the standard of living combined with a doubling of the population, he predicted, will cause the participation in outdoor recreation to triple during this time.

Brandt (1970) indicated that a con-

tinued increase in population and the resultant recreation demand increases cannot be expected to level off before the turn of the century.
Site design literature abounds.

It is primarily governmental

agencies that have published volumes on how to lay-out a site, how to
design the road network, buildings, signs, trails, water systems,
sewerage systems, electrical systems, refuse collection systems and
how to police and administer the area.
to the site after it has been selected.

All of this literature applies
Very few studies have been

conducted to help determine criteria for selecting recreation sites.
Ripley (1962a) studied tree and shrub response to recreation use
on 42 developed sites on the Cherokee, Nanthala, and Pisgah National
Forests.

All of the areas were ten or more years old.

Trees and

shrubs that occurred ten or more times in a recreation area were
evaluated for their degrees of insect infestation, disease infection
and deciine.

He found that among the hardwoods, hickories had with-

stood the impact of recreation use best.

Of the conifers, shortleaf
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pine had the best rating.

Again, Ripley (1962b) studied the recreation

impact on campgrounds and picnic sites in the southern Appalachians.
He found that more fertile sites are generally more capable of withstanding use and maintaining vegetation.

In addition, he found that

dense canopies adversely limit the growth of an understory that helps
to protect the site.

Although these may easily have been foregone

conclusions, it is significant that the basic science research was done
and the facts were established.
There are numerous criteria to be considered when evaluating the
topography.
study.

Seldom are they established as a result of a scientific

Instead, they have often been based on the experiences of the

author or of an organization.

For example, the U. S. Forest Service

(1963) s?ggested that a slope of 10 percent be the maximum allowable
for areas to be developed into campgrounds and picnic areas.

Wright

(1965) in discussing public beaches, suggested that areas selected as
swimming beaches should ideally have a distance of 125 feet from the
shoreline to the five-foot depth level.
for a swimming beach appears to be ideal.

Thus, a four percent slope
Stott (1967) suggested a

12 percent slope for boat launching ramps and indicated that a slope
of up to 12 percent is acceptable for parking spurs.

Watterston ~

submitted to the Soil Conservation Service proposed site limitations
for shoreline erosion.

These criteria s?ggest a direct relationship

!/Watterston, K.G. 1972. Site limitations for shoreline
erosion. Submitted for approval to the Southern Regional Technical
Soil Survey Work-Planning Conference. mimeo. 1 p.
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between the amount of shoreline erosion and the width of the lake combined with subsoil texture and slope of the topography.
can be noted here.

Two extremes

Shorelines with slopes of less than three percent,

fetch distances of less than one-half mile, and soils containing clays
are least likely to erode.

On the other hand, shorelines with slopes

greater than ten percent, fetch distances of greater than one mile, and
sandy soils are most likely to erode.
The Soil Conservation Service (1969) has published several sets
of criteria for slope limitations on recreation sites, depending on
use and surface soil texture.
15 percent.

The maximum slope for a camping area is

The maximum for picnic areas is 15 percent; for play-

grounds it is 6 percent; and for paths and trails the maximum is 25
percent.
From all this, one can easily see that the information on site
selection is varied, scattered, and somewhat limited.

There is, how-

ever, a need for such information because the demand for recreation
facilities is increasing and will continue to do so for some time.

FACTORS CONSIDERED IN SITE SELECTION
The following factors are presented in what is felt to be their
order of relative importance.

When the study for the Sabine River

Authority was done, they were not considered in this exact order.
There were no soil surveys of the area which could be used for preliminary site selection.

Instead, the study had to be done "backwards"

by eva+uating all the other factors to locate the sites.
inspections were made to determine if
such use.

th~

Then, on-site

soils were acceptable for

The discussion is intended to show how each factor was con-

sidered, the problems that were encountered and how the study might
have been done differently under other circumstances.
Soils
Probably the most important single factor to be evaluated in
developing a recreation site is the soil.
be considered a barrier to development.

Soils are by no means to
Instead, the soil survey is

to be utilized to determine the suitability of the site for recreation
purposes, site design, type of facilities and species of vegetation the
site will support.

Because there was no soil survey of the area where

the reservoirs are to be constructed, an on-site inspection of the
soils at each site was made by Dr. Watterston.

The surface soil tex-

ture, depth of the surface soil, and sub-soil texture was determined.
The sites were examined for possible areas where the soils would
restrict development.
10
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Soils around the Big Sandy Reservoir were quite sandy.

While this

soil provides good infiltration and percolation, it is less suitable
for growth of vegetation.

In addition, because of slope conditions,

it will erode more easily than it would if it were a sandy loam or
contained clays.
aquife~

This reservoir lies over the Carrizo-Wilcox major

and Queen City minor aquifer.

the soils, septic tanks, if installed,
source.

Because of the sandy nature of
c~uld

become a major pollution

This possibility is pointed out in footnote number two of the

"Soil Limitations for Septic Tank Filter Fields" table in Appendix A,
page 36.

It

s~ggests

that extreme permeability may cause inadequate

filtration and contaminate water supplies.

When this is the case, the

soil limitation for use as a septic tank filter field should be rated
as "severe."

For this reason, it was recommended that sewage disposal

systems be constructed.
Soils around the other two reservoirs were found to be somewhat
more suitable for recreation sites because of their being sandy loams
and sandy clays.

Because both of these reservoirs lie over a Carrizo-,

Wilcox recharge zone, it was again recommended that non-polluting
sewage systems be installed.
This analysis of the soils was conducted last because of insufficient time to make a complete soil survey around each proposed
reservoir and because all of the other factors could be evaluated in
the office with the aid of a combination of aerial photographs, land
ownership maps, topographic maps, and weather information data.

Had'

soil surveys been available to the investigating team, a more thorough
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and accurate job could have been done by developing soil limitation
overlays on the topographic maps of the area.

Monbgomery and

Edminster (1966) have said that those soil properties which affect
agricultural uses also affect the uses of a site for recreation purposes.

With a soil survey, the team could have easily classified the

sites according to their suitability for specific uses such as camp
areas, paths and trails, recreation buildings, picnic areas or play
areas.

Because this information was not available, these areas could

only be selected on the basis of their general suitability.

Specific

uses for which a site is best qualified can only be determined after
a detailed soil survey is made.
Topography
The acceptable limits of topography or degree of slope are very
much dependent upon the purpose for which the area is to be used.

This

fact is shown very plainly by the tables in Appendix A, pages 38
through 45.

Areas that are to be used as playgrounds must, by neces-

sity, be relatively level.

If they are not, the cost of creating

large level playing fields may very well be prohibitive.
areas, a maximum slope of 6 percent is recommended.

For such

On the other hand,

if an area is to be developed into a nature trail, a certain amount of
slope is not only acceptable

~ut

it is also aesthetically desirable.

Slopes of up to 25 percent are quite acceptable.

Between these two

extremes are the areas to be developed into camp and picnic areas.
Here, the maximum slope is 15 percent.
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In selecting recreation sites when the intended use for the area
is unknown, the determination of the degree of acceptable slope is
difficult and most probably arbitrary.

During the preliminary in-

vestigation, potential sites were eliminated when slopes exceeded 15
percent.

It was felt that this degree of slope would be satisfactory

for trails, and at the same time there were areas on the site of
lesser slope which could be developed for campsites and possibly as
swimming beaches.
The fluctuating water level of flood control reservoirs makes it
imperative that there be a certain degree of slope at each site.

The

minimum and maximum amount desired will, of course, depend on the land
use pattern developed for the site.

If there is little slope in a

particular area, that land will be inundated throughout much of the
year.

While such inundation might do little damage to concrete picnic

tables, it would certainly render the site unsuitable for the construction of bath houses, club houses, or for the location of sanitary
services.
This need for a certain amount of slope eliminated most of the
upper reaches of the reservoirs.

The lack of sufficient grade and the

fluctuating water level would prohibit the construction of any permanent structures or sanitation facilities within a reasonable and acceptable distance of the shoreline.

The Mineola Reservoir was found

to have even less slope in its upper portion than the other two.

This

contributed greatly to Mineola being a less desirable reservoir for
recreation purposes when compared with Lake Fork or

~ig

Sandy.
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Off-shore water depth is also directly related to the topography
of the land which is inundated.

Water depth adjacent to the potential-

sites must be sufficient for boat launching and swimming and to retard
growth of aquatic vegetation.

Mackethin and Igram (1964) reported a

direct relationship between the amount of vegetation on the water's
surface and the number of

mosq~itoes

found in an area.

While main-

taining a vegetative cover to the shoreline is desirable for erosion
control, the occurrence of aquatic vegetation is, by-and-1arge, undesirable.
Access
Road construction is a major cost factor in recreation site design.

If sites can be located so that access road construction will be

kept to a minimum, a considerable savings will result.

Because of

this, all of the potential sites were located either adjacent to or
near existing roads.

Many of the sites either bordered paved roads or

had such a road running directly through them.

Graded dirt roads pro-

vided access to some of the sites, and about 25% of the areas required
the acquisition and construction of access roads ranging in length fr m
1,000 feet to one-half mile.
The decision to accept or reject an area for reasons of access
was based primarily on a measurement of the distance to the nearest
road.

Figures for road construction in the area were unknown.

Had

such information been available, it is possible that other areas may
have been selected.

Future planning should include estimates of road

construction costs in the area.

If the land is flat and the soil type
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is such that it easily lends itself to relatively inexpensive road construction, it may then be feasible to build roads for some distance to
gain access to a site.
The Soil Conservation Service criteria (Appendix A, pages 46
through 49) for determining the suitability of a soil for roadfill and
its limitations for use as roads or streets will prove helpful in
evaluating the soils in a particular area.

Roadfill is that material

upon which the subbase is laid and upon which the pavement is built.
Suitability of the soil for this purpose is based on how it will react
once it has been excavated and then compacted or merely compacted in
place.

The properties which affect the suitability of the soil for use

as roadfill and for the construction of roads and streets are:
1.
2.
3.
4.
5.
6.
7.
8.

Texture as defined by AASHO and Unified Classification
Shrink-swell potential
Wetness
Flood hazard
Slope and depth to bedrock
Thickness of material
Stoniness class
Rockiness class

The AASHO and Unified Classification and shrink-swell potential
will determine the ability of the soil to support various intensities
of traffic.

The degree of wetness and the potential flood hazard in

the area will affect the stability of the soil.

The remaining factors

all influence the ease of excavation and the amount of cut and fill
which will be required to construct an acceptable road surface.
Wind
Prevailing winds in the vicinity of the three reservoirs are
southerly, especially in the spring and summer.

In the winter, cold
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fronts with strong northerly to north-westerly winds pass through the
area every three to six days.

Although these winds are usually of

short duration, the potential for damage to the north-facing shorelines
could not be overlooked.

The three reservoirs all lie generally in a

northwest-southeast direction.

Such an orientation lends itself to

erosion of the shoreline at the dam sites and of the shoreline of
peninsulas which extend into the reservoirs.

Because of the soil tex-

ture, most of the areas with slopes of greater than 7 percent would be
classified as severe erosion hazards, if they faced winds which had
travelled the full length of the reservoir.
The shoreline erosion table in Appendix B, page 54, shows the
erosion potential of various slopes and soil types.

The two factors

which primarily affect such destruction of the shoreline are the distance of the unimpeded wind movement and the degree of slope at the
shoreline.

Clay and loam sub-soils are less susceptible to such

erosion than are sandy sub-soils.

The texture of the sub-soil is con-

sidered rather than surface texture because of the undercutting nature
of the wave action.
Although the north winds presented the greatest erosion potential, it was the prevailing south winds that had to be evaluated
when considering visitor comfort.

Even then, their primary importance

is in actual site design and not in site selection.

For example,

grills and fireplaces should be located east and north of the picnic
tables so that smoke will be blown away from and not into the campsite.
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Vegetation
Nearly all of the sites were located where pine-hardwood or pure'
hardwood vegetation afforded shade, erosion protection and aesthetic
attractiveness.

Because the Big Sandy Reservoir lies in the East Texas

Piney Woods, it had a better vegetation cover .and variety than the
other two reservoirs.

This pine-hardwood mixture not only enhances the

beauty of the site, but it also provides the seasonal advantages inherent with each species, i.e., the shade of the hardwoods in the summer and the cover of the conifers in the winter.
Pure pine stands often tend to close their canopies and eliminate
or minimize understory vegetation.

For this reason, it was recom-

mended that, where necessary, thinnings be made to encourage the development of an understory.

The understory will serve two purposes.

First, it will act as "barrier" vegetation to guide access and reduce
soil compaction problems.

Secondly, it will help to prevent soil

erosion.
Where potential shoreline hazards exist, a cover of grass to the,
water's edge will serve as a major deterrent to erosion.

In addition,

the growth of pines, hardwoods, and shrubs will also help to minimize
this problem.

The criteria in Appendix A, pages 50 and 51, show the

soil conditions which will best encourage the growth of these species.
A deep soil of 20-40 inches or more is, by far, the most desirable.
Sandy loarns, loarns, silt loarns and sandy clay loarns are preferred to
those soils which have a high sand content.

Highly sandy soils will

contain less nutrients and will tend to retain for shorter periods of
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time that moisture needed for plant growth.

Ground cover vegetation

on such soils is less able to withstand heavy traffic.
Moving westward from the Big Sandy Reservoir, the size and number
of species decreased.

The Lake Fork Reservoir had only hardwoods which

averaged from 10 to 14 inches in diameter, and on Lake Mineola they
averaged 8 to 10 inches in diameter.

This geographic location is too

dry for rapid growth and/or rapid reproduction of tree and shrub
species.

It was, therefore, 'recommended that thinnings and cutting in

this area be kept to a minimum on potential recreation sites.
The report to the Sabine River Authority recommended that fiveacre boat launching sites be located where major highways cross the
reservoirs at points where no potential recreation sites were located.
Such boat launching ramps would not require tree cover because of the
need for open areas for parking and the short duration of on-site use
by boaters using the launching facilities.

If a portion of the site

were to include picnicking facilities, then forest cover would be required for that portion.
Land Ownership
The landownership maps which were provided by the Sabine River
Authority played a major role in determining the shape and size of the
sites. ' Because the property lines were drawn on a mosaic of aerial
photographs, they gave an excellent overall aerial view of each individual reservoir.

This view helped to show the vegetation throughout

the area and portrayed some of the relief in the area.
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Ownership property lines were a major factor in determining the
final shape of each potential site.

Shielding the sites from unde-

sirable commercialization was accomplished by drawing the proposed site
boundaries so as to provide a buffer zone around the developed areas.
No portion of any site was so narrow that its facilities would be immediately adjacent to private property.
No private landowners were left with a parcel of land so small as
to render that parcel useless.

If, in drawing the original site

boundaries, such a piece of land existed, the boundaries were extended
to include it and thereby prevent a possible court action at a future
date.

This procedure also eliminated the possibility of having pri-

vately owned lands within the proposed recreation site boundary.
Individual personalities were not considered to be important
when selecting a particular site.

Decisions were based on the suita-

bility of the site for recreational use.

It was felt that these de-

cisions were sound enough to warrant court action and condemnation proceedings if necessary.
One exception was made to the above procedure.

On the Big Sandy

Reservoir just east of Holly Lake, a potential recreation site was located.

In the original planning, it was selected for possible acqui-

sition as a recreation site.

When on-site inspections were made, it

was discovered that Holly Lake Ranch, a resort or tourist development,
had purchased the site and was in the process of building a rather extensive recreation complex.

This action obviously raised the value of

the land considerably and would make acquisition excessively costly.
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In addition, it would have been to no advantage to purchase a site that
was already providing a developed recreational resource to the people.'
Therefore, acquisition of this site was not recommended.
Distribution of the Sites
As previously stated, no attempt was made to develop the three

reservoirs as a single recreation complex.

A fairly even distribution

of potential sites around the individual reservoirs was attempted.
Such a distribution has several advantages.

The major state

highways (SH) and farrn-to-market roads (FM) in the area run in northsouth and east-west directions.

Therefore, this made the recreational

facilities easily available from all directions.

The principal ad-

vantage of an even distribution of the sites is that it would encourage the recreationists to utilize the entire reservoir, and not
concentrate in certain areas.

This is particularly necessary with re-

gard to boats on the reservoirs.

Stott (1967) indicated that 20 sur-

face acres of water are required for each skiing unit.

Skiers often

tend to congregate in the general vicinity of the swimming beaches.
these skiing parties can be dispersed through an even distribution of
the sites around the reservoir, this 20-acre requirement can be more
nearly met and the likelihood of boating or skiing accidents can be
greatly decreased.
Another guideline established by Stott is that a reservoir
should provide five to ten acres of surface area for all boats.

By

locating both the areas to be used only for launching facilities and
the recreation sites evenly around the reservoirs, excessive

If
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concentration of power, sail, ski, fishing, and other types of boats in
one area can be avoided and the five- to ten-acre requirement can be
more easily met.
Bridges
When this study was conducted, no decision had been made as to
which existing highways would be bridged and which would be flooded.
Had this information been available, it may have caused a shifting of
the priorities, but it 'would not have eliminated any specific site nor
would it have caused any additional sites to be selected.
The construction of a bridge will obviously make a site located
at or near the bridge more accessible and will increase its use.
a site would be ideal for more intensive development.

Such

It should pro-

vide for self-contained camping units and offer facilities where
fishing, swimming, boating and food supplies may be purchased.
The flooding of a road does not make the area inaccessible.
merely means that it may be approached from only one direction.

It
In

addition, those roads which are to be flooded will provide excellent
locations for boat launching facilities.
Open-Water and Cove Locations
When evaluating potential recreation sites on reservoirs, the
actual location of the sites will determine future problems.

A site

located on a shore with an expanse of open water is usually more appealing from aesthetic and boating viewpoints.

In addition, aquatic

weed and debris problems adjacent to open water are usually not as
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great as they are in coves, but facility damage and shoreline erosion
from wind is a definite problem on open-water sites.
Recreation sites on coves afford protection from the wind but
possible adverse factors must be considered.

A minimum water depth of

10 feet, at conservation pool level, would allow for safe boating and
should impede aquatic weed growth.

Potential sites located near the

entrance of a cove would permit easy access to the reservoir and still
be protected from the wind.

Floating and often wind-blown debris

within coves can pose a problem, especially if the site is located
deep in the cove and when the flooded area of the cove has not been
cleared of trees prior to reservoir impoundment.

EVALUATING THE SELECTED SITES
It would have been impossible to select the best sites on any particular reservoir without first considering all

sites~

Therefore,

after all potential sites were selected, an arbitrary rating system was
used to determine their priority or suitability for development.

The

system used is shown in Table I.

Table I.

Factors and numerical weights used to determine priority.

Factor

Maximum Weight

Access .
Soils
Topography
Shoreline
Vegetation (forest)
Vegetation (understory)
Aspect
Water Depth
Present Land Use
Intensity of Development by Landowner

10
10
10
10
5
5
5
5
5
5
70

The first four factors in Table I are virtually fixed.

Access

was evaluated in-terms of the relative proximity of the site to state
or federally maintained highways in the area.

If such a highway was

adjacent to the site, a value of 10 was assigned for this factor.
the distance to highways increased, lesser values were assigned.
The soils in an area, for all practical purposes, cannot be
changed.

Because sandy loam is probablY the best "all-around" soil
23

As
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for the growth of vegetation while at the same time not being as
erosion prone as the more sandy soils, it was considered the most desirable type soil.

If an area had a surface layer of greater than 2.5

feet of sandy loam, it was given 'a soils rating of 10.

If the soil was

subject to flooding, or if a shallow depth to a subsoil of extremely
high clay content existed, lesser values were assigned.

The degree of

stoniness or rockiness was considered and if such a condition existed
at a particular site, the numerical value assigned to the soils was
lowered.
Topography was a major factor in the initial site selection.
Once an area had been selected as meeting the initial slope requirements, it was compared with the other selected sites.

Those having a

slope of 3-10 percent which did not receive the full force of the north
westerly winds were given a rating of 10.

If the slope were less than

3 percent, the fluctuating nature of the reservoir would cause the
shoreline to vary greatly and would not permit the construction of facilities near the shore.

Slopes greater than 10 percent would be quite

subject to erosion and would be less desirable and more expensive to
develop.
If the shoreline of a potential site was not exposed to the strong
north winds and if part, but not all, of it were in a cove which afforded protection from the wind when necessary, the site shoreline was
given a rating of 10.

Shorelines that were susceptible to erosion and

those which were located entirely within a cove or entirely on the
main body of the reservoir were assigned a lesser rating.
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The remaining factors were considered to be of lesser importance
than the above four, or of such a nature that they can be changed.

For

this reason, the maximum value assigned to them was five each.
Hardwood species of trees are usually preferred by most
recreationists.

Such trees are usually more aesthetically pleasing

than are the conifers.

However, they are more susceptible to injury

resulting from abuse by persons using the area.

Because these are the

preferred species, an area that had a hardwood crown closure of greater
than 60 percent was given the maximum value of five.
understory vegetation was similarly evaluated.

Likewise, the

Such vegetation is de-

sirable because it protects the site by preventing compaction and by
serving as a screen between camping or picnicking units.

Therefore,

an area with an understory vegetation density of medium or greater was
given a rating of five.
Aspect was evaluated mainly in relation to the prevailing
southerly winds.

Most recreation activity on these reservoirs will

take place in the summer.

Temperatures at that time of the year are

usually quite high, and a breeze blowing through a recreation area
would be considered an asset.

Generally, those areas on the north

side of a reservoir received higher ratings because they would receive
more of the prevailing winds.

If a site was located on the north

shoreline, but it was protected from the wind, it received a lower
rating.
A certain amount of water depth is needed to retard the growth
of aquatic
line.

~egetation

and to permit the use of boats near the shore-

On the other hand, excessive water depth near the shore will

26

prohibit the development of swimming facilities.

For this reason, a

water depth of 10 feet within 100 feet of the shoreline was considered
optimum for boating, and such ·a condition was assigned the maximum
value.

It was recognized that such a depth was greater than is nor-

mally recommended for swimming beaches, but on most sites there was a
position somewhere along the shoreline that could be developed for
swimming.
The final two factors of present land use and intensity of development by the landowner are quite similar, but they are different
enough to warrant separate consideration.

They will both influence the

cost of the land when it is purchased for development.
When considering present land use, a site on unmanaged land was
given the maximum value of five.
signed the maximum value.

Unmanaged timberlands were also as-

Since most of the sites were purposely lo-

cated where there was forest cover, the major distinction in evaluating
the land use was whether the timber was managed or unmanaged.
The evaluation of the intensity of development by the landowner
was based mainly on whether or not there were homes, buildings, or industrial developments such as oil wells or pumping stations which would
have to be moved or purchased in order to acquire the site.
area had none of these, it was rated as five.

If the

If such developments

existed, a lesser rating was assigned.
Table II is an example of the evaluation of site number six on
Mineola Reservoir (see location and site maps, pages 64 and 77).
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Table II.

Evaluation of Mineola Site 6

Factor

Weight

Access
Soils
Topography
Shoreline
Vegetation (forest)
Vegetation (understory)
Aspect
Water Depth
Present Land Use
Intensity of Development by Landowner

8
6

10
8
5
5
3
3
5
5

58

After all sites on a given reservoir were evaluated, they were
ranked in priority of development by their evaluated weights (Table III).

Table III.

Priority
1
2

3
4
5

Priority listing of potential recreation sites on Mineola
Reservoir.
Total
Weight
58
50
49
44
32

Site
6
3
1

5
4

Acres Below
Acquisition
Line

Acres Above
Acquisition
Line

81. 97
82.89
68.65
78.06
62.68

116.64
98.27
76.69
45.69
97.58

374.25

434.87

From Table III, it can be seen that Site 6 is ranked as number
one.

This difference in numbering is a result of cartographic work

proceeding concurrently with site selection.

The sites were numbered

in sequence as "Mineola Site 1," "Mineola Site 2," etc., during the
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initial selection procedures.
as they were drawn.

These. numbers were entered onto the maps

Later, when priorities by site evaluation were

termined, Mineola Site 6 became priority number one.
completely eliminated after the field inspections.

de~

Some sites were
In the future, it

is recommended that numbering of the sites be delayed until priorities
are established.

Then, Site 1 on a particular reservoir will also be

priority one for development.
Because the sites had been evaluated and mapped, a description of
each site was given in the report to the Sabine River Authority.
Acreage above the acquisition lines totaled 2,508.61 acres.
1,308.61 above the requested 1,200 acres.
acreages

This was

However, these additional

were already located and could be developed at some future

date if necessary.

In the case of Mineola Reservoir, there was but

434.87 acres above the acquisition line which were considered acceptable for recreation development.

SUMMARY AND CONCLUSIONS
The factors to be considered in evaluating and selecting
recreation sites have been much neglected in the past.

This situation

has probably arisen from the nation's having an abundance of land and
the low priority, if any, placed on land use planning in the past.

AI:

too often, the location of recreation sites, housing areas, industry,
and even cities has been determined by factors other than the suitability of the land for these purposes.

With increases in population

and more restrictions on land use, we must now increase our efficiency.
We must utilize these lands to the maximum.

If for no other reason

than a purely mathematical analysis of our resources when compared to
our ever increasing population, we must view land use planning as a
matter of highest priority for the future.
When it has been determined that an area will be inundated by a
flood control reservoir, the recreation potential of that area should'
be developed to its maximum in order to help meet the rapidly increasing demands being placed on recreation facilities.
To do this, there is a definite need for a set of factors to be
considered when selecting these sites.

This thesis has discussed the

following factors to be considered in selecting sites of optimum
suitability around such reservoirs:

1.
2.

3.
4.

SOILS
TOPOGRAPHY
ACCESS
WIND
29
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s.
6.
7.
8.
9.

VEGETATION
LAND OWNERSHIP
DISTRIBUTION OF SITES
BRIDGES
OPEN WATER AND COVE LOCATIONS

A set of factors to be considered when evaluating the selected
sites has also been developed.
1.
2.
3.
4.
S.
6.
7.
8.
9.
10.

They are:

Access
Soils
Topography
Shore line
Vegetation (forest)
Vegetation (understory)
Aspect
Water depth
Present land use
Intensity of development by landowner

When this study was conducted, soil surveys of the areas to be
inundated were not available.

These documents are an absolute neces-

sity in any land use planning project.

It is, therefore, recommended

that if at all feasible, the first stage in recreation site planning
involve a detailed evaluation of the soils in the area.

From this

evaluation, it can be determined for what recreation activities, i.e.,
,

trails, swimming, camping or playfields, the area is best suited.

Fol-

lowing this, the other factors in the above list should be evaluated
in determining the suitability of the site.
This thesis has done the developmental research needed to provide a broad overall view of the problems in selecting recreation
sites and how they might be solved.

It also opens the door to further

basic research which can be done on the three reservoirs discussed
herein.

Further work should include:
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1.

Study of the soils at Mineola, Lake Fork and Big Sandy
reservoirs for recreational development.

2.

Study of the soils at Mineola, Lake Fork and Big Sandy
reservoirs for shoreline erosion control.

3.

Design of the recreation facilities as each reservoir is
constructed so as to develop a coordinated recreation complex.

4.

Study of the types of visitors likely to visit the area and
provide information on the type of facilities needed.

Follow-up studies should be made after reservoir and site development is completed to determine the accuracy and precision of factor
evaluation.
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APPENDIX A
Soil Limitation Data

These interim guides are being developed by Committee IV, Application
and Interpretation of Soil Surveys, Southern Regional Technical Soil
Survey Work-Planning Conference.
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FOR INTERIM USE
10/17/69
DEFINITIONS OF SOIL LIMITATIONS
None to
Slight

Soils have properties favorable for the rated use. Limitations are so minor that they can be easily overcome.
Good performance and low maintenance can be expected from
these soils.

Moderate

Soils have properties moderately favorable for the rated
use. Limitations can be overcome or modified with planning, design, or special maintenance. Some of these
limitations can be tolerated.
.

Severe

Soils have one or more properties unfavorable for the
rated use. Limitations are difficult and costly to
modify or overcome, requiring major soil reclamation,
special design, or intense maintenance. Some of these
limitations can be tolerated.

For some uses an additional breakdown of the Severe rating may be
warranted:
Very
Severe

Soils have one or more properties so unfavorable for a
peculiar use that overcoming the limitations is most
difficult and costly. Reclamation is extreme, requiring
the soil material be removed, replaced, or completely·
modified.

FOR INTERIM USE
(Adapted from Soils-45)
10/17/69
SOIL LIMITATIONS FOR SEPTIC TANK FILTER FIELDS
Definition: Septic tank filter fields are the subsurface tile systems that distribute effluent from
a septic tank into the natural soil. The tile system is laid at least 18" deep. The assumption is
made that the septic tank disposal system is adequately designed and properly constructed to meet the
requirements of local health ordinances.
Soil Properties: The soil material from a depth of 18 inches to 6 feet is evaluated. Those properties
are considered that affect the adsorption of effluent and the construction and operation of the tile
system. The properties that affect adsorption are permeability, depth to water table or rock, and
flooding. Permeability is inferred from permeability class or measured either by the Uhland Core
Method or the Post Hole Method.~ Rapidly permeable soils with no water 'table or no rock to a depth
of at least 6 feet are generally the best soils for filter fields. Extremely fast permeability, as
in some sands, results in inadequate filtration and a risk of contamination of nearby water supplies,
lakes, or streams. Mechanical problems of layout and construction increase with steepness of slope.
Sloping soils may also cause problems of soil erosion, lateral seep, or down-slope flow of effluent.
Large rocks and bedrock increase construction cost.
Properties
Affecting Use
Permeability Class
or
Hydraulic Conductivity (Uhland
Core Method)
or
Percolation Rate
(Post Hole Method)

Degree of Limitation
Moderate
None to Slight

Severe

Very rapi~, rapid
moderately rapid, &
upper end of moderate

Lower end of
moderate

Moderately slow 3/,
slow, very slow

More than 1.0 in/hr 2/

0.63 to 1.0 in/hr

Less than 0.63 in/hr

Faster than 45 min/in

4S to 75 min/in

Slower than 7S min/in

-

y

VI
(3\

--continued-Properties Affecting Use

None to Slight

Degree of Limitation
Moderate

Severe

Depth to Water Table

Over 4 feet

2 to 4 feet

Less than 2 feet

Depth to Rock

Over 6 feet

4 to 6 feet

Less than 4 feet

Flooding Hazard

None

Not more than
once in 5 years

More often than once
in 5 years

Slopes

o to

5 to 10%"

Over 10%

!!

5%

Described in Manual of Septic Tank Practice, U.S. Department of Health, Education and Welfare,
Public Health Service. Public 526.

2/ Extremely fast permeability may result in inadequate filtration and contamination of water supplies. Where this is a hazard, rate severe.
3/ In arid or semiarid areas, soils with moderately slow permeability may have a moderate
limitation.

tI-l
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FOR INTERIM USE
(ADAPTED FROM SOILS-69)
10/17/69
SOIL LIMITATIONS FOR PLAYGROUNDS
Definition: Playgrounds are those areas that are used intensively for play, such as baseball, football, badminton, and other organized games. These areas are subject to intensive foot traffic. The
assumption is made that. good vegetative cover can be established and maintained.
Soil Properties: Properties that affect the use of the soil for playgrounds are (1) those that affect
intensive foot traffic and (2) those that affect design, construction, and maintenance. The best
soils for playgrounds have a nearly level surface free of coarse fragments and rock outcrops, good
water drainage, freedom from flooding during heavy use periods, and a surface texture that is firm
even after rains and is not dusty when dry. Depth to rock is an important consideration on uneven
slopes that require grading and leveling.

Properties Affecting Use

None to :::illght

Degree of Soil Limitation
MOderate

Severe

Excessive, somewhat
excessive, well, &
moderately well
drained soils. Water
table below 30" during season of use.

Moderately well &
somewhat poorly
drained soils.
Water table below
20" during season
of use.

Somewhat poorly,
poorly, &very
poorly drained
soils. Water table
above 20" during
season of use.

Flooding

None during season
of use

May flood once in
2 years during
season of use.

Floods more than
once in 2 years
during season of use

Permeabili ty

Very rapid through
moderate.

Moderately slow
and slow.Y

Very slow.

Wetness

Y
~

00

--continued-Properties Affecting Use

None to Slight

Slope

o-

Surface soil texture ~

Degree of Soil Limitation
Moderate

Severe

2 - 6%

6% +

sl,fsl,vfsl,l,sil

cl,scl,sicl,si,ls

sc,sic,c, organic
soils, sand; loamy
sand subj ect to
blowing.

Depth to bedrock

Over 40"

20 - 40"

Coarse fragments on surface 4/

Relatively free
of fragments

Up to 20% coarse
fragments

20% +

Stoniness 4/

Class 0

Classes 1 & 2

Classes 3, 4, & 5

Rockiness 4/

Class 0

Class 1

Classes 2,3,4,& 5

y

2%

Y

Less than 20"

Soils that are dry for long periods during season of use may be rated one limitation class better.

2/ If dust is a problem rate soil one class lower (from slight to moderate or moderate to severe).
3/ May be rated slight on 0-2 percent slopes.

11

See definitions in Soil Survey Manual,

p~.

217-221.
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FOR INTERIM USE
(ADAPTED FROM SOILS-69)
10/17/69
SOIL LIMITATIONS FOR PATHS AND TRAILS
Definition: This use applies to soils to be used for local and cross-country foot paths and trails
and for bridle paths. It is assumed that the soils would be used in their natural state and that
little or no cutting and filling would be done in design and layout of the trails.
Soil Properties: Properties that affect paths and trails are (1) those that affect foot-traffic such
as wetness, surface texture, and coarse fragments and (2) those that affect design, construction, and
maintenance such as slope, rockiness, or stoniness. Safety features such as sheer cliffs, slippery
rocks, and the like were not considered in developing this guide but may be important items to consider in final evaluation of a site.

Properties Affecting Use

None to Slight

Degree of Soil Limitation
Moderate

Severe

Wetness

Excessive, somewhat
excessive, well, &
moderately well
drained soils. Water
table below 20" during
season of use

Somewhat poorly
drained soils.
Water table during
season of use may
be above 20" for
short periods.

Poorly & very poorly
drained soils. Water
table above 20" and
often near surface
for month or more
during season of use.

Flooding

May flood once a
year during season
of use

May flood 2 or 3
times during season of use

Floods more than 3
times during season
of use

Slope

o-

15 - 25%

25%+

15%

A

o

--continued-Properties Affecting Use

None to Slight

Degree of Soil Limitation
Moderate

Severe

Surface soil texture

sl,fsl,vfsl,l,sil

cl,sicl,scl,sl,
sl, and Is

sc, sic, c, sand,
organic soils 2/

Coarse fragments on surface

o-

20 - 50% 3/

50%+

Rockiness or stoniness ~

Classes 0

Class 2

Classes 3, 4,

!!

20%

&1

&5

Some fine-textured soils that are dry for long periods during season of use or soils with onsticky clays may have a moderate limitation if dust or mud does not present a severe limitation.

2/ See definitions in Soil Survey Manual, pp. 217-221.
~ Some gravelly soils may be rated slight if the content of gravel exceeds 20 percent by only a
small margin providing (a) the gravel is embedded in the ·soil matrix; or (b) the fragments are
less than 3/4 inch in size.

...
~

FOR INTERIM USE
ADAPTED FROM SOILS-69
10/17/69
SOIL LIMITATIONS FOR CAMP AREAS
Definition: Camp areas are those areas to be used intensively for tents and small camp trailers and
the accompanying activities of outdoor living. Little site preparation is normally required other
than shaping and leveling for tent and parking areas. These areas are subject to heavy foot traffic
and limited vehicular traffic. The assumption is made that good vegetative cover can be established
and maintained.
Soil Properties: The best soils have mild slopes, good drainage, a surface free of rocks and coarse
fragments, freedom of flooding during heavy periods of use, and a surface texture that is firm even
after rains but not dusty when dry.

Properties Affecting Use

None to Slight

Degree of Soil Limitation
Moderate

Severe

Excessive, somewhat
excessive, well &
moderately well
drained soil s. Water
table below 30" during
season of use

Moderately well &
somewhat poorly
drained soils. Water
table below 20" during
season of use.

Somewhat poorly,
poorly, &very
poorly drained soils.
Water table above
20" during season
of use

Flooding

None

None during
season of use.

Floods during
season of use

Permeability

Very rapid to
moderate

Moderately slow,
slow

Very slow

Slope

o-

8 - 15%

15%

Wetness

8%

Y

Y

+
~

N

--continued-Properties Affecting Use

None to Slight

Degree of Soil Limitation
Moderate

Severe

Surface soil texture ~

sl,fsl,vfs,l,sil

cl ,scI, si,sicl,
Is, &sand other
than loose sand.

Organic, sc, sic,
c, loose sand, &
soils subject to
severe blowing 3/

Coarse fragments
on surface 4/

o-

20 - 50%

50%

Stoniness 4/

Classes 0

Class 2

Classes 3, 4,

&5

Classes 3, 4,

&5

Rockiness

!I

Y

None

20%

&1

Classes 1

&2

+

Soils that are dry for long periods during season of use may be rated one limitation class better.

2/ If dust is a problem, rate soil one class lower (from slight to moderate or moderate to severe).
3/ Soils that are dry for long periods or soils with non-sticky clays may have a moderate limitation
if dust or mud does not present a severe limitation.
4/ Very shallow soils are rated as having a severe soil limitation.
Manual, pp. 217-221, for rockiness and stoniness.

See definition in Soil Survey

~
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FOR INTERIM USE
(Adapted From Soils-69)
10/17/69
SOIL LIMITATIONS FOR PICNIC AREAS
Definition: This land use consists of park-type picnic areas. These areas are subject to heavy
traffic but most vehicular traffic is confined to access roads. Preparation of an area consists
leveling sites for tables and fireplaces and building access roads. The assumption is made that
vegetative cover can be established and maintained. Soil limitations for waste disposal and for
grounds are treated as separate items.

foot
of
good
play

Soil Properties: Important properties affecting this use are wetness, flooding, slope, surface texture, and rockiness. Prime requirements for this use are freedom from muddiness and dustiness.
Strong slopes and rockiness greatly increase the cost of site leveling, and building access roads.
Degree of Soil Limitation
Moderate

Properties Affecting Use

None to Slight

Wetness

Excessive, somewhat
excessive, well, &
moderately well
drained soils. Water
table below 20"
during season of use.

Moderately well &
somewhat poorly
drained soils.
Water table during
season of use may
be less than 20"
for short periods.

Poorly &very poorly
drained soils. Water
table above 20" and
often near the surface for a month or
more during season
of use.

Floodi.ng

None during season
of use.

May flood 1 or 2
times for short
periods during
season of use.

Floods more than 2
times during season
of use.

Slope

o-

8 - 15%

15% +

8%

Severe

~

~

--continued-Properties Affecting Use
Surface soil texture

Coarse fragments
on surface 3/

!!

None to Slight

Severe

sl,fsl,vfsl,l,sil

cl,scl,sicl,si,
Is, &sand other
than l60se sand.

sc,sic,c,loose
sand, organic soils,
&soils subject to
severe blowin~

o-

20 - 50% 4/

50% +

Class 3

Classes 4

Class 2

Classes, 3, 4,

20%

Stoniness

'Y

Classes 0, 1,

Rockiness

'Y

Classes 0

!!

Degree of Soil Limitation
Moder!ite

&2

&1

&5
&5

If dust is a problem, rate soil one class lower (from slight to moderate or moderate to severe).

2/ Soils that are dry for long periods or soils with non-sticky clays may have a moderate limitation
if dust or mud does not present a severe limitation for use as picnic areas.
3/ See definition in Soil Survey Manual, pp. 217-221.
~ Some gravelly soils may be rated slight if the content of gravel exceeds 20 percent by only a

sma!'l margin providing (a) the gravel is embedded in the soil matrix; or (b) the fragments are
less than 3/4 inch in size.
.

~

VI

FOR INTERIM USE
10/17/69
SUITABILITY OF SOIL FOR ROADFILL (SUBGRADE)
Definition: Roadfill or subgrade is the soil material on which a subbase is laid and the pavement is
built. Suitability ratings are based on the performance of the soil material as subgrade when excavated and compacted or compacted and used in place. Proper compaction and drainage of the subgrade
material are assumed.
.
Properties: Properties that affect suitability for roadfi11 are (1) those that affect the stability
and traffic supporting capacity of the subgrade and (2) those that affect the ease of excavation of
the borrow material. The MSHO and Unified Classification, and the shrink-swell potential give an
indication of the traffic supporting capacity. Thickness of the borrow material, wetness and stones
or rocks influence the ease of excavation as a borrow material.

Properties Affecting Use

Good

Unified Classification ~

GW, SW,GP,GM
SP,GC,SM

AASHO Group Index

0-1

Shrink-swell potential
COLE
PVC
Shrinkage Index
Wetness

Very
Less
Less
Less

Y

low, low
than .035
than 2
than 5

Excessive to
well drained
-

Suitability of Soil
Fair
SC,ML,CL
2 - 10

Poor
OL,MH,CH,
OH, Pt 3 /
More than 10

Moderate
.035 - .06
2 - 4
5 - 7

High,very
More than
More than
More than

high
.06
4
7

Moderately well
to somewhat
poorly drained

Poorly and very
poorly drained
.::.
0\

--continued-Properties Affecting Use
Thickness of suitable material

More than
5 feet

Stoniness Class ~
(Percentage of loose
stones over 10" diameter
on surface)

0,1,2

Rockiness Class ~
(Percentage of fixed rock
exposed at surface)
/

Good

(less than 3%)

0,1
(Less than 10%)

Suitability of Soil
Fair
2 - 5 feet

3
(3 to 15%)

2
(10 - 25%)

Poor
Less than 2 feet

4,5
(More than 15%)

3,4,5
(More than 25%)

1/ In areas subject to frost action, CL and the silt loam part of ML are rated severe, SM is
rated moderate.
.
2/ Classes defined in Soil Survey Manual - USDA Handbook 18, 1951
3/ Very poor or unsuitable.

~

-..J

FOR INTERIM USE
10/17/69
SOIL LIMITATIONS FOR ROADS AND STREETS
Definition: These are trafficways that consist of (1) the underlying local soil material (either cut
or fill) called the subgrade; (2) the base material of gravel, crushed rock, or lime- or soil cementstabilized soil called the subbase; and (3) the actual road surface or pavement, either flexible or
rigid. Roads usually are constructed with thicker or higher quality subbase than streets and generally are designed with a more gradual grade. The requirements for subgrade and excavation, however,
are similar. Concrete highways' are excluded.
Soil Properties: Properties that affect design and construction of highways, roads, and streets are
(1) those that affect the traffic supporting capacity and stability of the subgrade, and (2) those
that affect the ease of excavation and amount of cut and fill. The AASHO and Unified Classification,
and the shrink-swell potential give an indication of the traffic supporting capacity. Wetness and
flooding affect stability. Slope, depth of hardrock, stoniness, rockines's and wetness affect the ease
of excavation and the amount of cut and fill to reach an even grade.

Properties Affecting Use
Unified Soil Group

None to Slight

Y

Degree of Soil Limitation
Moderate

Severe

SC, ML, CL

AASHO Group Index

GW, SW, GP, GM
SP, GC, SM
0, 1

Shrink-swell Potential
COLE
PVC
Shrinkage Index

Very
Less
Less
Less

Moderate
.035 to .06
2 to 5
5 to 7

High, very high
More than .06
More than 4
More than 7

Moderately well
to somewhat poorly drained

Poorly and very
poorly drained

Wetness

low,
than
than
than

low
.035
2
5

Excessive to
well drained

Y
"

OL, MH, CH, OH,
Pt~

2 - 10

More than 10

~

00

--continued-Degree of Soil Limitation
Properties Affecting Use
Flood Hazard

None to Slight
Less often than
once in 20 years

Once in 5 to 20
years

Slope and Depth to
Bedrock

0-6% with bedrock
deeper than 3'

6-15% with bedrock
deeper than 6'

Stoniness Class ~
(Percentage of loose
stones on surface over
10" in diameter)

0, 1, 2

Rockiness Class ~
(Percentage of fixed
rock exposed at surface)

0, 1

(Less than 3%)

(Less than 10%)

Moderat~

3
(3 to 15%)
2
(10 to 25%)

Severe
More often than
once in 5 years
0-6% with bedrock
within 3'
6-15% with bedrock
within 6'
More than 15% slope
4,5
(More than 15%)
3, 4, 5
(More than 25%)

!I

In areas subject to frost action, SM is rated Moderate, CL and the silt and silt loam part of ML
are rated Severe.
2/ Classes defined in Soil Survey Manual, USDA Handbook 18, 1951.
3/ Very severe.

~

1.0

FOR INTERIM USE
10/17/69
RATING CRITERIA FOR NEEDLELEAF TREES
Needleleaf Trees are cone-bearing trees and shrubs that are used mainly as cover but may furnish food
in the form of browse, seeds, or fruit-like cones. They become established through natural processes
or may be planted. Included are pines, junipers, cedars, and ornamentals.
Well Suited: Soil conditions suitable for most or all climatically adapted species; growth rate high
and canopy closure rapid.
Suited:

Soil conditions suitable for a limited number of species; growth rate slow to moderate.

Poorly Suited: Soil conditions suitable for a variety of climatically adapted species but on which
. growth rate is retarded; canopy closure delayed.
Unsuited:
wildlife.

Soil conditions suitable for few or no species; stands so sparse as to be insignificant to
.

Soil Properties
Thickness of soil
(Useful to crops)
Soil drainage class

Surface stoniness
Flood hazard

Well Suited

20 - 40"
Well drained
moderately well
drained; somewhat poorly
drained
none to slight
none to slight
occasional

Suited

Poorly Suited

Unsuited

10 - 20"

Less than 10"

-------

Somewhat excessively
drained; poorly
drained

Excessively
drained; very
poorly drained

Very dry beach
areas; very wet
marsh areas

very stony
frequent

extremely stony
very frequent

continuous

---------V1

o

TABLE 4 RATING CRITERIA FOR HARDWOOD TREES AND SHRUBS

Hardwood Trees and Shrubs refer to non-coniferous trees, shrubs, and woody vines that produce fruits,
nuts, buds, catkins, or foliage (browse) used extensively as food by wildlife. These plants commonly become established through natural processes, but may be planted. They include species as
oak, beech, cherry, dogwood, viburnum, maple,. grape, honeysuckle,. greenbrier, and eleagnus.
Well Suited: Soil conditions suitable for the vigorous growth and dependable food production from a
wide variety of climatically adapted species.
Suited: Soil conditions suitable for most climatically adpated species but dependability of food production somewhat limited.
Poorly Suited: Soil conditions suitable to few species of· importance to wildlife for food production
and such production undependable.
Unsuited: Soil conditions under which very few or no species of importance to wildlife will grow and
where growth is so sparse as to be of little significance to wildlife.
.
Soil Properties
Thickness of soil
(useful to crops)
Surface texture

Soil drainage class

Surface stoniness and/
or rockiness

Well Suited
20 - 40" +

Suited

Poorly Suited

Unsuited

10 - 20"

less than 10"

-----------

sandy loam, fine sandy loam, very fine
sandy loam, loam, silt loam, silty clay
loam, sandy clay loam, clay loam, clay
somewhat excessively drained, well
drained, moderately well drained, somewhat poorly drained, poorly drained,
very poorly drained
none to slight,stony,
very stony

extremely stony

loamy sand,
loamy fine
sand, medium .
and fine sands
excessively
. drained

coarse sands
organic
deposits

.... 'Tl

00

.... '"
'"
'-J H

'(]\~
" Z

1Dt'I1

very wet marsh
areas

'"3:
H

c:

en
t'I1

-----------

-----------
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APPENDIX B
Shoreline Erosion Potential

SHORELINE EROSION POTENTIAL
This portion of the study was conducted separately by Dr.
Watters ton and was submitted to the Sabine River Authority as an official report from the Stephen F. Austin State University (1972b).
Most of the factors which he considered
some detail.

h~ve

already been discussed in

The primary factors affecting shoreline erosion are wind

direction, distance of wind movement over the surface of the body of
water, degree of slope on the shoreline and soil properties.

From ob-

servations at other reservoirs, the characteristics of the subsoil were
found to be of greater importance than those of the surface soil.

Most

shoreline erosion results from the undercutting effect of the wave
action.

Sands and silts are much more susceptible to this undercutting

than are soils with large amounts of clays.

Rocks, fissures, burrows,

and root channels in the subsoil tend to increase shoreline erosion.
Rocks and fissures will eventually be washed from the subsoil which, in
turn, will lead to the collapse of the surface soil.

The enclosed maps

show the areas on each of the three reservoirs that were found to have
hazardous erosion potential either because of their soils, degree of
slope, relation to the wind or a combination of these factors.

The de-

gree of erosion potential is not designated as either slight, moderate,
or severe because this work was done at the reconnaissance level only-a level of study that identifies and to some degree defines problem
areas for later in-depth work.

There was insufficient time and funds

to complete a detailed soil survey.
53

SITE LIMITATIONS FOR SHORELINE EROSION*
Definition: Shoreline erosion is the undercutting and collapse caused by wave action at the level
of the conservation pool and between the conservation and flood pool levels along shorelines of manmade reservoirs. Sites are assumed to be natural vegetated areas without constructed facilities.
Site Characteristics: Site properties that affect the rate and degree of shoreline cutting are considered. Wind direction and distance of unimpeded wind movement combined with degree of slope are
the major factors in wave action and energy dissipation on impact with the shore. Soil properties
are minor characteristics affected by the energy released on wave impact. Subsoil characteristics
are considered rather than surface soils because of the undercutting nature of wave action. The
best sites (most resistant to shoreline erosion) are those with long gentle slopes on sheltered
inlets and with massive clayey subsoils.
.

: Slight

DEGREE OF LIMITATION
Moderate
:
:

Severe

.

:

: 1/2 - 1 mile

:
:
:

>1 mile

:-Degree of Slope-

:
:

:

PROPERTIES AFFECTING EROSION
Open Water Distance: downwind of,or facing
the prevailing winds.

:
:
:

Texture of Subsoil:
AASHO
Symbol
A-7
A-6

A-4
A-3
A-2
A-I

UNIFIED
Symbol
CH,MH,CL
CL,SC,GC

ML,SM,GM
SP
SC,SM,GM,
GC
SP,GW,SM
GP,GM,GC

: <1/2 mile

USDA Classification
clays, clay loarns,
silty clay loarns,
sandy clay loarns,
gravely clay loarns
silts, silt loarns
sandy loarns, sands
loose sands and
gravels

-

:
:
:
:
:
:
:
:
:
:
:
:
:

·:
·
:
:

<3 %

·: 3

- 10 %

:

···
:
:

<2 %

: 2 - 7 %

·:
·

:
:
:
:
:
:
:
:
:
:
:
:
:

>10 %

> 7 %

.

(J1
~

--continued-PROPERTIES AFFECTING EROSION

Slight

Subject to Piping!! (Unified Soil Groups)

GC,SC,CH,
GW, GP

Moderate
CL, SW,
SP, MH

Severe
SM, GM,
ML

l/Piping is a kind of subsurface erosion that results in tunneling beneath the shore and collapse of
the bank. It may be associated with the presence of stones, rocks, root channels, burrows, and
subsoil cracks as in soils with vertic properties.
*This guide is tentative, subject to revision ' and approval by the Southern Regional Technical Soil
Survey Work-Planning Conference and the USDA Soil Conservation Service. From Watters ton, K. G.,
Stephen F. Austin State University, Nacogdoches, Texas.
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LAKE FORK RESERVOIR
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PROPOSED RECREATION SITES
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BIG SANDY RESERVOIR
PROPOSED RECREATION SITES
STEPHEN F AUSTIN STATE UNIVERSITY
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APRIL 1972
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APPENDIX C
Details of Selected Sites

DETAILS OF SELECTED SITES
In the Stephen F. Austin State University report (1972a), each
site description was written to provide all needed information without
reference to other parts of the report.

The approximate center of each

site was described by latitude and longitude.

The maps were drawn to

a scale complimentary to the ownership and topographic maps that were
used for the study.

Hence, location of the proposed boundary lines

was relatively easy.

60
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Relationship Map
The relationship map was prepared to present an overall picture
of the three reservoirs and the potential recreation sites that were
selected.

A fairly even distribution of the sites was attempted when

suitable areas could be identified.

Although no attempt was made to

consider the 'total project as a recreation complex, such a program
would be a very realistic management approach as each reservoir is
completed.

\
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RELATIONSHIP MAP
SHOWING

PROPOSED RESERVOIRS AND
RECREATION SITES
STEPHEN F. AUSTIN STATE UNIVERSITY
SCHOOL OF FORESTRY
APRIL 1972
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Mineola Reservoir
The Mineola Reservoir map included the five proposed sites selected for acquisition.
recreational development.

Of these, site number four is questionable for
No other areas on this reservoir could be

recommended for satisfactory development.

The five recommended areas

totaled 434.87 acres above the acquisition line and 374.25 acres below it.

Total acreage is thus 809.12 acres but the requirement of 600

acres above the acquisition line could not be met because of the lack
of suitable sites.

Site number two was eliminated when the on-site

inspection was made because there was insufficient slope and the area
would be inundated throughout much of the year.
The reservoir is quite limited in its recreation potential.
Soil limitations, lack of suitable vegetation cover, and wide variations in shoreline because of gradual slope and changing reservoir
elevations were the P!imary shortcomings.
This reservoir was evaluated as follows:
Priority Listing of Potential Recreation
Sites on 'Mineola Reservoir

Priority

Total
Weight

1
2
3
4
5

58
50
49
44
32

Site
6
3
1
5
4

Acres Below
Acquisition
Line

Acres Above
Acquisition
Line

81.97
82.89
68.65
78.06
62.68

116.64
98.27
76.69
45.69
97.58

374.25

434.87
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Mineola Site One
This site is located at 32° 43' 30" N Latitude and 95° 36' 00" W
Longitude.

The forest cover is a pine-hardwood mixture with both types
4~

averaging 8 inches in diameter at
Ground Line.

feet (d.b.h.) above the Average

The trees are of medium density, good vigor and have a

crown closure of 60-80 percent.
pine-hardwood reproduction.

The understory consists of shrubs and

It varies in height up to ten feet, is of

medium density and appears to be quite healthy.
area is quite sparse.

Grass cover in the

A litter layer of approximately one to two

inches made up of hardwood leaves and pine needles covers the area.
The soil is rather gravelly.

The surface layer ,is a sandy loam

and changes to sandy clay at 12 inches below the surface.

Portions of

the shoreline are steep enough to be susceptible to undercutting and
erosion.

This fact will limit shoreline development in the area.

Pine on the south eastern ridge has been selectively harvested,
but this fact would not seriously hinder development of the site.

The

ridge tops have an adequate mixture of pines and hardwoods to provide
for campsite development.

The site, as a whole, has a very good po-

tential for recreational development.

A major surfaced highway (FM

779) reaches to within a half-mile of the site, and a graded dirt road
extends into the site itself.
The site contains a total of 145.34 acres.

Within this area,

68.65 acres are below the acquisition line and 76.69 are above it.
, The evaluation of the site was as follows:

66

Access . .
Soils
Topography
Shoreline
Vegetation (forest).
Vegetation (understory).
Aspect . . .
.
Water depth . . . . . .
Present land use . . .
Intensity of development by landowner·
TOTAL

7
5
4
5
4
5
5
5
4
5
49
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Mineola Site Three
This site is located at 32° 46' 00" N Latitude and 95° 41' 00" W
Longitude.

The forest cover is post oak of about ten inches diameter,

medium density, good vigor and 60-80 percent crown closure.
story is shrub and hardwood reproduction.

The under-

It has good vigor, medium

density and reaches a height of approximately eight feet.

The ground

is sparsely covered with grasses and a one- to two-inch layer of hardwood litter.
The soil is fine sandy loam to a depth of two feet plus.
soils are optimum for recreation development.

These

There are no apparent

erosion or exposure problems on the entire site.
Access to the area is provided by State FM Road 779 which borders on the east side.

Both the vegetation and soil in the area are

quite good for a recreation site; however, the more flat nature of the
land will cause the shoreline to vary considerably.
There are a total of 181.15 acres in the site.
are below the acquisition line and 98.27 are above it.
The evaluation of the site was as follows:
Access . .
10
Soils
6
Topography
7
Shoreline
2
Vegetation (forest)..
5
Vegetation (understory). 4
Aspect . .
4
Water depth . . . . .• 3
Present land use . .•
4
Intensity of development by landowner
5
TOTAL

50

Of these, 82.89

·N
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Mineola Site Four
This site is located at 32° 42' 00" N Latitude and 95° 39' 30" W
Longitude.

The forest cover is post oak averaging eight inches in

diameter.

Density is medium to light; vigor is poor; and crown clo-

sure is 50 percent.
limited reproduction.

The understory consists of shrubs and some
It has a medium to light density, poor vigor,

and a maximum height of eight feet.

The ground cover consists of

scattered grasses and forbs of poor vigor and a one- to two-inch layer
of hardwood litter.
The soil surface is a two- to six-inch layer of sandy loam overlying a rocky so;il with a fairly high clay content.

The presence of a

greater amount of clay on this site reduced permeability, giving rise
to some surface erosion.

Rill and gully erosion already exist on parts

of the site.

An existing surfaced road (FM 17) provides access on the southeast corner.

Its area consists of 160.26 acres with 62.68 being below

the acquisition line and 97.58 above it.
The evaluation of this slte was as follows:
Access
Soils
Topography . .
Shoreline
Vegetation (forest).
Vegetation (understory).
Aspect . .
Water depth . . . . .
Present land use . . . .
Intensity of development by landowner
TOTAL

10
0
0
8
1
2
1
5
3
2
32
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Mineola Site Five
This site is located at 32° 47' 00" N Latitude and 95° 46' 00" W
Longitude.
diameter.

The forest cover is post oak averaging eight inches in
This cover ranges from medium to heavy density with a crown

closure of 60-80 percent.
scribed as medium.
production.

The vigor of the trees could only be de-

The understory consists of shrubs and post oak re-

Its density is medium to light, medium, vigor, and reaches

a height of six to eight feet.

Ground cover is quite scarce, with only

a few grasses of medium to poor vigor being found.
The upper eight inches' of the soil are a fine sandy loam.
that depth is a sandy clay.
may present some problems.

Below

Because of the level topography, drainage
This same feature eliminates almost all

potential erosion hazards.
The amount of cover on this site is quite good for recreation development.

It is the flatness of the land and the fluctuating shore-

line that cause the area to be somewhat less desirable as a recreation
site.
A surfaced county road borders on the east side of the area which
is located one-half mile from PM 779.
site.

There are 123.75 acres in the

Of these, 78.06 are below the acquisition line and 45.69 are

above it.
The evaluation of this site was as follows:
. 6
Access
Soils
• • • • • • 4
• • • • • 2
Topography .
Sho'reline
• • • • • • 8
• 5
v,egetation (forest).

73

Vegetation (understory)~
3
Aspect . . . . . .
. 4
3
Water depth . . . . .
Present land use . . .
. 4
Intensity of development by landowner
. 5

TOTAL

44
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Mineola Site Six
This site is located at 32° 43' 30" N Latitude and 95° 46' 00" W
Longitude.

Forest cover consists of ten-inch diameter post oaks.

It

is of medium to heavy density, of very good vigor, and has a crown closure of 80 percent.

The understory is made up of shrubs and hardwood

reproduction of medium density,. good vigor and an average height of
eight feet.

The ground is covered with a few grasses and forbs that

are of medium vigor.

The litter present is a one- to three-inch layer

of hardwood leaves and branches.
The soil is a fine sandy loam down to six inches.
a sandy clay.

Below this is

The slope of the area is quite suitable for development,

but some surface erosion does exist.

These soils would severely limit

the use of any type of subsurface sewage disposal system.
The site is quite good for recreational development.
asset to the area is an excellent vegetation cover.

A major

A poison gas line

does pass through the site hut should present no hindrance to development, because the oil wells it services will be capped when the reser- .
voir is impounded.

A surfaced county road extends to within one-half

mile of the site which is approximately 4 miles south of U.S. 80.
graded dirt road extends into the site.

A

Total acreage is 198.61 acres.

There are 81.97 acres below the acquisition line and 116.64 above it.
The evaluation of this site was as follows:
. 8
Access
Soils
• • • • 6
. . 10
Topography
8
Shoreline
. 5
Vegetation (forest)..

76

Vegetation (understory) . .
Aspect . . . . . . . .
.
Water depth . . . . .
Present land use . . .
Intensity of development by landowner . . •
TOTAL

5
3
3
5
5
58
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Lake Fork Reservoir
This reservoir has excellent potential for recreational development.

The map shows that ten sites have been located.

six more than meet the 200-acre requirement.

Sites three and

The additional sites can

be considered for development at a future date.

Several of these sites

are much better suited for recreational development than some of those
that were selected on Mineola Reservoir.

Sites 8, 10 and 12 were

dropped from consideration after they were studied in detail on the
aerial photographs and i t was determined that their vegetation and access were much less desirable than that of the other sites.
This reservoir was evaluated as follows:
Priority Listing of Potential Recreation
Sites on Lake Fork Reservoir

Priority
1
2
3
4
5
6
7
8
9

10

Total
Weight
65
61
60
60
58
56
55
88
41
41

Site
3
6
13
9
11

1
5
2
4
7

Acres Below
Acquisition
Line

Acres Above
Acquisition
Line

151. 99
82.65
90.23
56.94
68.19
41.10
147.86
94.82
56.94
137.76

211. 92
81.97
106.99
172.66
168.07
64.06
106.30
85.18
172.66
181.15

928.48

1,350.96
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Lake Fork Site One
This site is located at 32° 48' 30" N Latitude and 95° 30' 00" W
Longitude.

The forest cover is composed of oaks and a pine plantation.

The pines average six to eight inches in diameter and the oaks average
ten to twelve inches.

The density for the mature trees is rather light,

vigor is medium to poor and crown closure is less than 50 percent.
understory is made up of shrubs and oak reproduction.
duction is quite dense, of medium vigor and reaches
20 feet.

The

This repro-

h~ights

of up to

Ground cover is primarily limited to the open areas where

grasses cover roughly 60 percent of the ground and forbs cover ten percent.

There is no litter present.
The soil texture is a gravelly fine sandy loam.

There are no ap-

parent limitations to the soil other than the undesirable nature of the
gravel to some recreationists.

The area has little or no erosion po-

tential.
The pine plantation lies in the southeast corner of the site.
has recently been burned and 30 percent destroyed.

It

There are sufficient

trees in the hardwood section for developing camp sites.

The area is

accessible by SH 154; approximately one-half mile of surfaced oil field
road extends from the state highway to the site.

It has 41.10 acres

below the acquisition line and 64.06 acres above it for a total of
105.16 acres.
The evaluation of this site was as follows:
Access
Soils
Topography

• • • • • • 8
• • 6
• • • 9

81

Shoreline . . . . . . .
Vegetation (forest). . .
Vegetation (understory).
Aspect . .
Water depth
Present land use
Intensity of development by landowner
TOTAL

10
4
4
5
5
2
3
56

N
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Lak.e Fork Site Two
This site is located at 32° 46' 30" N Latitude and 95° 32' 00" W
Longitude.
ave~age

The forest cover is composed of oaks and hickories.

Their

diameter is ten inches but some are as large as eighteen inches.

Their density is medium, crown closure is 60 percent and vigor is good.
The understory is composed of shrubs, and reproduction is of medium
densi ty,. good vigor and reaches heights of up to 20 feet.

About 60

percent of the. ground under the forest canopy is covered with grasses,
and the open areas have 100 percent coverage.

There is a two-inch

layer of hardwood limbs and leaves on the forest floor.
The soils are a fine sandy loam to the depth of one-and-one-half
feet.

Below that, they are a sandy clay.

Some erosion potential does

exist in the open spaces, but the sandy clay will help to keep it to a
minimum.

Planting in the open areas will probably eliminate the

erosion hazard.
The area has approximately a three percent slope throughout, with
the exception of a knoll in its center.

This knoll offers an excellent

vantage point and a prime view of the reservoir.
good for recreational development.
the proposed site boundary.

Forest cover is quite

There is a surfaced county road to

It contains 180.0 acres with 94.82 acres

below the acquisition line and 85.18 above it.
The evaluation of this site was as follows:
• 5
Access
• • • 7
Soils
• • • . .10
Topography
Sho'reline
9
Vegetation (forest) ••.• 4

84

Vegetation (understory) ...
Aspect . . . . . . . . .
Water depth . . . . .
Present_land use . . . . .
Intensity of development by landowner . . .

TOTAL

4
3
5
3
5
55

FLOOD --"~~
LINE
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Lake Fork Site Three
This site is located at 32° 49' 00" N Latitude and 95° 31' 30" W
Longitude.

The forest cover is hardwoods ranging in size from eight to

sixteen inches diameter.

The density is medium to heavy, vigor is

quite good and crown closure is 70 percent.

The understory is composed

of moderately dense shrubs and reproduction species.
height up to 20 feet and is of good vigor.

It ranges in

The ground is covered with

a two-inch layer of hardwood leaves and only a very small amount of
grasses and forbs.
The soil

is a fine sandy loam to a depth of two feet.

that, it is a sandy clay loam.
recreation development.

Below

It has no apparent limitations for

A section of the shoreline will have a slope

of ten percent and will have an erosion potential.

Vegetation on this

area should not be disturbed in order to impede possible erosion of the
shoreline.
The site is accessible from a surfaced county road and is 10cated three-fourths of a mile from SH 154.
the site.

There are 363.91 acres in

Some 151.99 are below the acquisition line and 211.92 are

above it.
The evaluation of this site was as follows:
Access . . .
Soils
Topography .
Shoreline
Vegetation (forest).
Vegetation (understory).
Aspect . .
Water depth . • • . • •

9

• 8
9

.10
5
• 5

· 4
· 5

87

Present land use. . .
Intensity of development by landowner.

TOTAL

S
S

6S
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Lake Fork Site Four
This site is located at 32° 47' 30" N Latitude and 95° 33' 30" W
Longitude.

The forest cover is post oak of four to twelve inches in

diameter, medium density and 60 percent crown closure.
is shrubs, reproduction and briars.

The understory

It is of medium to heavy density,

medium vigor, and reaches heights of up to 15 feet.

The small amount

of ground cover consists of a one-inch layer of'leaves and a few
grasses and forbs.
The soil is a clay loam, that is quite gravelly and stoney, over
a clay subsoil.

This soil would be rather poor for tent sites because

of its rocky nature.
blowdown.

There is some evidence of shallow rooting and

The area has a severe erosion potential with increased use.

Access is obtained via SH 182.
entire site.

There are 229.60 acres in the

Of these, 56.94 are below the acquisition line and

172.66 are above it.
The evaluation of this site was as follows:
Access
Soils
Topography .
Sho'reline
. . . . •
Vegetation (forest).
Vegetation (understory).
Aspect . . .
Water depth . . . . . •
Present land use . . .
Intensity of development by landowner .
TOTAL

2
. 3
9
. 8
4

. 4
3
• 2

4
2

41

N

90

SITE 4
LAKE FORK RESERVOIR

CONSERVATION
FLOOD LINE

STEPHEN F. AUSTIN STATE UNIVERSITY
SCHOOL OF FORESTRY
APRIL 1972
DRAWN BY: M. FINNEY
M. MITTELSTET

a

400 200

o

200 400 600

FEET

91

Lake Fork Site Five
This site is located at 32° 54' 00" N Latitude and 95° 32' 00" W
Longitude.
plantation.

The forest cover is composed of mixed hardwoods and a pine
The pines average six inches in diameter and the hardwoods

average twelve inches.

The hardwoods are of medium density, good vigor

and 80 percent crown closure.

The understory is shrubs and reproduction

under the hardwoods with no understory under the pines.

That under the

hardwoods is of medium to heavy density, of good vigor and is approximately ten feet tall.

The only ground cover under the forest is a two-

inch layer of hardwood leaves.
The surface layer of soil is sandy loam, and below one foot the
soil becomes a sandy clay.

There are no apparent limitations to the

soil, for the slopes at the shoreline are not excessively steep.
The site is accessible by surfaced county road off of FM 515.
Approximately 1,000 feet of right-of-way will have to be purchased to
get to the site, but it appears to be an excellent recreation site.
The improved pasture located on the area would serve as a good swimming
beach site.

Total acreage is 254.17 acres with 147.86 being below the

acquisition line and 106.30 above it.
The evaluation of this site was as follows:
Access. . .
Soils.. . .
Topography
Shoreline .
Vegetation (forest)
Vegetation (understory,) .
Aspect
Water depth . . . . • • .

5
8
8

9
4
4
5
4
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Present land use . . . . . 4
Intensity of development by landowner .
4

TOTAL

55
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Lake Fork Site Six
This site is located at 32° 50' 00" N Latitude and 95° 37' 30" W
Longitude.

The forest cover is composed of post oaks of 10-12 inches

in diameter, of medium density, good vigor and 80 percent crown closure.

The understory has shrubs and reproduction of medium to heavy

density, medium to poor vigor and ranges in height up to 20 feet.

About

70 percent of the ground under the trees is covered with native grasses.
In addition, there is a one- to two-inch layer of hardwood leaves on
the forest floor.
The upper six inches of the soil is a silty loam.
a silty clay.

Below this is

This soil has some erosion potential because of its

rather limited permeability.

Slopes in the area

could present a

moderate to severe erosion hazard if those areas that are in contact
with the shoreline are not maintained under a vegetative cover.
The area has excellent potential for development for recreational
purposes.

Slopes in the area will not limit development, a surfaced

road (FM 17) provides access to the site.

It has 164.62 total acres

with 82.65 below the acquisition line and 81.97 above it. "
The evaluation of this site was as follows:
Access
.10
Soils
8
Topography .
9
Shoreline
10
Vegetation (forest).
5
Vegetation (understory).
5
Aspect . •
3
3
" Water "depth . . . . . .
Present land use . . ••
4
Intensity of development by landowner
4
TOTAL
61
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Lake Fork Site Seven
This site is located at 32° 53' 00" N Latitude and 95° 32' 30" W
Longitude.

The forest cover is composed of hardwoods, mainly oak and

sweetgum, which average ten inches in diameter.

Density is very low to

scattered with the crown closure being less than ten percent.
trees that do exist are quite healthy.

Those

The small amount of understory

that does exist is composed 'of shrubs and hardwood reproduction.
of good vigor and reaches heights of up to ten feet.

It is

Some 80 percent

of the ground cover is made up of grasses and ten percent is forbs.
This cover is quite vigorous.
The upper three feet of the soil is a sandy loam which is underlain by sandy clay.

There will be no slope and/or erosion problems.

The lack of a good vegetation cover could severely limit the
recreational potential of the site.
into the area.

A surfaced road (FM 515) extends

Total acreage is 318.92 acres.

There are 137.76 acres

below the acquisition line and 181.15 acres above it.
The evaluation of this site was as follows:
Access
8
Soils
9
Topography
8
Shoreline
6
Vegetation (forest)..
1
Vegetation (understory).
0
Aspect . .
. 2
. 4
Water depth. . . . . .
Present land use . . .
3
Intensity of development by landowner
0
TOTAL

41
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Lake Fork Site Nine
This site is located at 32 0 52' 30" N Latitude and 95 0 35' 30" W
Longitude.

The forest cover is composed of mixed hardwoods averaging

12-14 inches in diameter, of medium to heavy density, good vigor and
a 90-percent plus crown closure.

The shurbs and reproduction species

in the understory are of medium to light density, medium to poor vigor
and average about ten feet tall.

Ground cover is almost non-existent

except for a one- to three-inch layer of hardwood leaves.
The upper two feet of the soil is a sandy loam.
sandy clay loam.

Below that is a

It presents no limitations to development except that

no septic tanks should be placed in the area.

A slight erosion po-

tential exists at the slopes along the shoreline.
Both the vegetation and the soils make the area an excellent site
for recreational development.

A surfaced county road off of FM 515

passes within 1,000 feet of the site.
must be obtained.

Access right-of-way to the site

This site contains 229.83 total acres with 82.20 be-

low the acquisition line and 147.63 above it.
The evaluation of this site was as follows:
Access
Soils
.
Topography
. .
Shoreline
Vegetation (forest).
..
Vegetation (understory).
Aspect . . .
• •
Water depth . . . . . . .
Present land use . . • • .
Intensity of development by landowner
TOTAL

6
9
9
8
5
4
5

4
5

5

60
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Lake Fork Site Eleven
This site is located at 32° 55' 00" N Latitude and 95° 30' 30" W
Longitude.

Post oaks of about 14 inches in diameter, medium density,

good vigor and 80 percent crown closure make up the forest cover.

The

understory is shrub and reproduction that is medium to 1.ight in density,
medium vigor and averages eight feet in height.

Very little ground

cover of any kind exists.
The surface layer of the soil is made up of a six-inch sandy loam
layer.

Below this six-inch layer is a sandy clay subsoil.

The surface

layer in the area has a minor but not serious erosion potential.
The vegetative cover in the area is quite adequate for campsite
and recreation development.
proposed site.

Farm-to-market road 514 passes

thr~ugh

It has a total of 236.26·acres with 68.19 below the

acquisition line and 168.07 acres above it.
The evaluation of this site was as follows:
Access
·
Soils .. .
Topography
•
Shoreline
·
Vegetation (forest).
Vegetation (understory).
Aspect . . .
Water depth . . • • • .
Present land use . . •
Intensity of development by landowner
TOTAL

. 8
· 7

.10
.10
· 5
4
3
• 3
4
4

58
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Lake Fork Site Thirteen
This site is located at 32 0 53' 30" N Latitude,and 95 0 38' 00" W
Longitude.

Mixed hardwoods that average 10 inches in diameter and are

of medium density, good
forest cover.
duction.
height.

~igor

and 80 percent crown closure make up the

The understory is composed of shrubs, vines and repro-

It is of medium density,. good vigor and averages ten feet in

Ground cover is almost non-existent under the forest, but the

open areas are completely grassed over.
The soil is a fine sandy loam to three inches below the surface
and then sandy clay is found.
tations to development.

The soils·in the area present no limi-

Some shoreline erosion may occur on the

steeper slopes if they are not kept covered by vegetation.
The area is a good location.

The forest cover, where it exists,

is good, but much of the site is open pastureland.

Approximately 1,000

feet of right-of-way must be acquired to provide access from FM 17.
is composed of 197.23 acres.

It

Of these, 90.23 are below the acquisition

line and 106.99 are above it.
The evaluation of this site was as follows:
Access
Soils
Topography .
Shoreline
• •
Vegetation (forest).
Vegetation (understory).
Aspect . .
Water depth . . . . .
Present land use . . • .
Intensity of development by landowner .
TOTAL

.10
.10
. 8
• 8
3
4
5

5
. 3

4

60
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Big Sandy Reservoir
Of the three reservoirs, Big Sandy probably has the greatest
recreation potential.

The soils in the area are high in sand content

with the surface layer of sand exceeding 80 inches in depth.

It will

withstand the impact of use better than the soils on either Mineola or
Lake Fork, even though an extremely sandy soil is not the ideal soil
for a recreation site.

In addition, the vegetation in this area, be-

cause it is in the East Texas Piney Woods, is of a much higher quality
for recreation sites.

It is largely the vegetation that contributes

most to the desirability of this reservoir for recreational development.
Six sites have been recommended, but sites 2, 3, 6, and 7 meet
the 400-acre requirement.

The additional sites should be considered

for development in the future when demand warrants.

Site 5 was elimi-

nated when the on-site inspection was made and it was learned that the
area was currently being developed into a recreation complex by a private firm.
The evaluation of this reservoir was as follows:

Priority

Total
Weight

1
2
3
4
5
6

64
63
63
61
58
54

Site
2
3
6
7
1
4

Acres Below
Acquisition

Acres Above
Acquisition

25.26
66.35
42.02
75.07
46.61

106.07
114.57
126.06
112.04
138.91
125.13

296.87

722.78

41.56
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Big Sandy Site One
This site is located at 32 0 39' 30" N Latitude and 95 0 10' 00" W
Longitude.

The forest cover consists primarily of shortleaf pine and

various species of oaks.

The pines average six inches in diameter, and

the hardwoods average twelve inches.

This cover is of medium to light

density,. good v.igor, and has a crown closure of 60 percent.

The under-

story has been heavily grazed and is practically non-existent.

The

same is true for the ground cover.
The soil is sand to loamy sand and presents few restrictions to
development.

The only potential erosion hazard is where the steeper

slopes make up part of the shoreline.
There is easy access to the site from FM 1795 which borders the
southeast boundary of the site.

The area contains 180.46 acres.

There

are 41.56 acres below the acquisition line and 138.9. acres above it.
The evaluation of this site was as follows:
Access
10
Soils
. • 10
Topography .
7
Shoreline
9
Vegetation (forest)..
4
Vegetation (understory) . 2
ASpect . .
4
Water depth . . . . . • 5
Present land use . . . • 4
Intensity of development by landowner
3
TOTAL

58
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Big Sandy Site Two
This site is located at 32 0 36' 30" N Latitude and 95 0 11' 30" W
Longitude.

The forest cover is composed of pines that average 12 inches

dbh and hardwoods that average 13 inches in diameter.

The density is

medium to light, vigor is good and the crown closure is 60 percent.
The understory is made up of shrubs, a few'small pines and hardwood
reproduction.

The understory density is quite high, vigor is good and

it ranges in heights up to ten feet.

Ground cover is nearly non-

existent.
The soil is a loamy sand.

It offers no major problems other

than erosion of the shoreline at the steeper slopes.
A surfaced road (FM 1795) is close to the area, but approximately 1,000 feet of right-of-way will have to be acquired to provide
access into the area itself.
mediate vicinity.

There are numerous oil wells in the im-

The site has a total of 131.33 acres.

There are

25.25 acres below the acquisition line and 106.07 acres above it.
The evaluation of this site was as follows:
Access
Soils
Topography.
....
Shoreline
Vegetation (forest).
Vegetation (understory).
Aspect . .
Water depth . . . • • .
Present land use . . •.
Intensity of development by landowner
'TOTAL

7
10
10
10
4
5
3
5
5
5
64
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Big Sandy Site Three
This site is located at 32° 41' 30" N Latitude and 95° 09' 30" W
Longitude.

The forest cover is made up mainly of hardwoods with a few

pines in the northeast corner.

The pines average 10 inches in diameter

and the hardwoods average 8 inches.

The density is medium, the vigor

is good and the crown closure is 80 percent plus.

The understory con-

sists of shrubs and both pine and hardwood reproduction which is
medium to light in density, medium to poor in vigor and averages eight
to ten feet in height.

Ground cover is nearly non-existent except for

a two- to four-inch layer of hardwood leaves.
The soil is a sand to a loamy sand.
the northeast corner of the area.

Some gravel can be found in

The soils offer few restrictions

except for shoreline erosion at the steeper slopes.
The area is quite a good recreation site.
rently on the slopes should be left standing.

All vegetation curApproximately one mile

of right-of-way will have to be acquired to provide access from PM
1002 to the site.

There are 180.92 acres in the site, with 66.35 be-

low the acquisition line and i14.57 above it.
The evaluation of this site was as follows:
Access
Soils
Topography
Shoreline . . . . .
Vegetation (forest). . .
Vegetation (understory).
Aspect . .
Water depth • . • . •
Present land use . . • .
Intensity of development by landowner
TOTAL

6

10
8
9

5
5
5
5
5

5

63
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Big Sandy Site Four
This site is located at 32° 41' 00" N Latitude and 95° 12' 30" W
Longitude.

The forest cover is made up of post oak and a few scattered

shortleaf pines.

The pines average 10 inches in diameter and the oaks

are 4 inches in diameter.
~igor

Density of this cover is medium to open.

is medium, and crown closure is 50 percent.

The understory is

hardwood reproduction of light density, poor vigor and averages four
feet in height.

Ground cover consists only of broomsedge in the

openings and a small amount of hardwood type litter under the forest
cover.
The soil is sand.

It presents no major erosion problem, but the

pure sand nature of the site limits its desirability for recreation
development.

It was recommended that the area be planted to longleaf

pine.
FM 2869 borders the west boundary of the proposed site.

This

site contains 46.61 acres below the acquisition line and 125.13 acres
above it for a total of 171.74 acres.
The evaluation of this site was as follows:
Access
Soils
Topography .
Shoreline
Vegetation (forest).
Vegetation (understory).
Aspect . .
Water depth . . . . . .
Present land use . . • •
Intensity of deve10pment by landowner
TOTAL

10
6
7
9
2
2
3
5

5

5

54
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Big Sandy Site Six
This site is located at 32 0 40' 00" N Latitude and 95 0 13' 30" W
Longitude.

The forest cover is made up of pines and hardwoods

averaging 12 inches in diameter.

The density of the cover is medium,

vigor is good and the crown closure is 80 percent plus.

The understory

is shrubs and pine-hardwood reproduction of moderate density, good
vigor and ranges in height up to ten feet.

A two- to four-inch layer

of hardwood leaves covers the forested part of the site.
The soils are loamy sand to sandy loam.

The erosion potential of

the steep slope on the northwest edge is the only limiting factor in
the area.
From a vegetation and slope standpoint, this site can be classified as excellent.

One-half mile of dirt road leads into the site

from a surfaced county road.

The proposed site contains 42.02 acres

below the acquisition line and 126.06 acres above it for a total of
168.07.
The evaluation of this site was as follows:
Access
Soils
Topography
Shoreline
Vegetation (forest).
Vegetation (understory).
Aspect . . .
.•••
Water depth . . • • . .
Present land use . • • .
Intensity of development by landowner
TOTAL

8

10
8
8
5
5
4
5
5
5

63

N
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Big Sandy Site Seven
This site is located at 32 0 46' 00" N Latitude and 95 0 16' 00" W
Longitude.

The forest cover is composed of pines, oaks and sweetgum.

The pines average 12 inches in diameter and the hardwoods average 14
inches.

The density is medium to light, vigor is good and crown clo-

sure is 50 percent.

The understory consists of shrubs and reproduction

of medium to light density, medium vigor and averaging in height from
18 to 20 feet.

Very little ground cover exists.

There are a few

grasses and forbs in the open areas, and a few pine needles and hardwood leaves litter the forest floor.
The soil is loamy sand.

The south to southeast corner of the

site has an 18 percent slope which must be kept under vegetative cover
to prevent erosion.
The area has a IS-foot deep wagon trail through the southeast
corner and pine reproduction up to eight feet tall growing in the open
area in the center of the site.

The site is easily accessible from

FM 312 which borders the southeast corner and is quite well suited for
recreational development if properly planned.

It contains 187.12

acres of which 75.07 are below the acquisition line and 112.04 are
above it.
The evaluation of this site was as follows:
Access
Soils
Topography
Shoreline
Vegetation
Vegetation
Aspect . .

.
(forest)..
(understory).
. . • • . .•

10
10
8
8
4
4
5
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Water depth
Present land use
Intensity of development by landowner
TOTAL

3
4
5
61
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ABSTRACT
Stephen F. Austin State University was awarded a contract in
August 1971 to select the 1,200 acres best suited for recreation area
development on three proposed flood control reservoirs.

At that time,

there was no central publication which could be used as a guide for
such a project.
This thesis was written to help correct this situation.

The nine

factors that were used in initial site selection are soils, topography,
access, wind, vegetation, land ownership, distribution of the sites,
bridges and open-water and cove locations.

Once the sites were se-

lected, they were evaluated and assigned priorities for development according to their access, soils, topography, shoreline, forest vegetation, understory vegetation, aspect, water depth, present land use
and intensity of development by the landowner.
Case studies of three proposed reservoirs are included.
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